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\S .0
: $\mathrm{R}^{n}$ X $a$ $m_{a}$
$m_{a}(X)= \lim_{\epsilonarrow 0}\inf\sum_{=i1}^{\infty}(diamU_{i})^{a}$
. infimum X $\{U_{\dot{l}}\}_{i}^{\infty}=1m\text{ _{}a}Ui<\epsilon$
. X HD(X)
$\mathrm{H}\mathrm{D}(X)=\inf\{a;m_{a}(X)=0\}=\sup\{a;m_{a}(X)=\infty\}$















$\mathrm{f}$ Axiom $\mathrm{A}$(or expanding)
. Axiom A ( )
$\mathrm{f}$ subshift of finite type $(\Sigma, \sigma)$ . $\mathrm{f}$
. - subshift of
finite type $(\Sigma, \sigma)$ .
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$\pi$ \psi : $\Sigmaarrow \mathrm{R}$ H\"older $(\Sigma, \sigma, \psi)$
Gibbs \Sigma (
) $([\mathrm{B}2])$ . Gibbs
pushforward f-
\mu . \mu Gibbs .
Gibbs \mu $\delta=HD(J(f))$ \mbox{\boldmath $\delta$}- $m_{\delta}$
. .




pressure $P$ : $C(\Sigma)arrow \mathrm{R}\cup\{\infty\}$
. $trightarrow P(t\phi)$ $P(\delta\phi)=0$
– \mbox{\boldmath $\delta$} . \mbox{\boldmath $\delta$} $J(f)$ Bowen
\psi (x) $=-\delta\log||Df(\pi(X))||$ \mu
( 7 ).
non-hyperbolic . Denker. Ur-
banski conformal measure
.
\S .1 Ruelle Perron-Frobenius
— .
$\Omega=\mathrm{N}\mathrm{U}\{\infty\}$ $\{\infty\}$ $\mathrm{N}$ –
$d$ ( $\Omega$ , .
$\Omega=\mathrm{Z}\cup\{\infty\}$ (Riemann $\text{ }\hat{\mathrm{C}}$ ) \Omega $=\mathrm{Z}\mathrm{U}\{\pm\infty\}$ (
R ) . $\Sigma$ $\Omega$ \Sigma $=\Omega^{\mathrm{N}}$
\Sigma $\sigma$ : $\Sigmaarrow\Sigma$ . $\Sigma$ $d_{\Sigma}$
$d_{\Sigma}(x, y)= \sum\frac{1}{\beta^{k}}d(_{X_{k}}, y_{k})k\infty=0$




\Sigma $C(\Sigma)$ $\sup$ norm $||\cdot||\ovalbox{\tt\small REJECT}\sim$ \ddagger –
. \psi : $\Sigmaarrow \mathrm{R}\mathrm{U}\{-\infty\}$ $C(\Sigma)$ Perron-Frobenius




$\psi$ – $\mathcal{L}\psi$ well-defined .




(A3) $C>0,0<\gamma\leq 1$ $k\in \mathrm{N}$ x, $y$
-
$\in\Sigma$
$|\psi(k, X)--\psi(k, y)|\leq Cd_{\Sigma}(x, y)^{\gamma}$ .
1. $\psi\in BD$ $\mathcal{L}\psi$ : $C(\Sigma)arrow C(\Sigma)$





([B2] .) $\mathcal{L}\psi f(x)=\sum_{k=1^{-}}^{\infty}e\psi(k,x)f(k, X)$ $\mathcal{L}_{n}(x)\equiv$
$\sum_{k=1}^{n}e^{\psi}(k,x)f(k, x)$ (A1) $\mathcal{L}_{n}(x)$ $(\mathrm{A}2)(\mathrm{A}3)$
$L_{n}(x)$ $\mathcal{L}\psi f(X)$ – $\mathcal{L}\psi f\in C(\Sigma)$ .
$| \mathcal{L}_{\psi}f(X)|\leq\sum_{k}\infty e^{\psi}=1(k,x)||f||\leq B||f||$ .
$\mathcal{L}\psi$
$\mathcal{L}^{*}$ :Banach $C(\Sigma)$




$\uparrow z=(k, x_{0}, x_{1}, \cdots)$ , $x=\langle X0,$ $X1,$ $\cdots$ ) \psi (z) $=\psi(k, x_{0},x_{1}, \cdots)$ \psi (k, $x$ )
. $\langle$ $\mathrm{A}1),(\mathrm{A}2),\mathrm{t}\mathrm{A}3)$ $X\in\Sigma$ $\exp(\psi \mathrm{t}\infty, X))=0$ .
$\text{ _{ } }\sum k=1$




\Sigma Borel $\mathcal{M}_{0}(\Sigma)$ $\mathcal{M}_{0}(\Sigma)$ $C(X)^{*}$
( ) . $G$ :
$\mathcal{M}_{0}(\Sigma)arrow \mathcal{M}\mathrm{o}(\Sigma)$
$G(\mu)f=(\mathcal{L}^{*}\mu(1))-1c^{*}\mu(f),$ $f\in C(\Sigma)$
. Schauder-Tychonoff $\mathrm{G}$ \nu
:
.- $G(\nu)=\nu \mathrm{i}.\mathrm{e}.\mathcal{L}^{*}\nu=\lambda\nu$ ,
$\lambda=\mathcal{L}^{*}\nu(1)>0$
.
\mbox{\boldmath $\lambda$} $\mathcal{L}\psi$ . $\{\lambda^{-m}\mathcal{L}^{m}1\}$
.
$S_{m} \psi(i\mathrm{o}, \cdots,j_{m}-1, x)=\sum_{1=}.m_{0}-1\psi(\sigma i(j_{0}, \cdots,j_{m}-1, X))$ . A3.
$\psi(\sigma^{k}(j0, \cdots,j_{m-}1, x))$ $\leq$ $\psi(\sigma^{k}(j0, \cdots,jm-1, y))$
$+$ $Cd_{\Sigma}(\sigma^{k+1}.(j\mathrm{o}, \cdots,j_{m-}1, x), \sigma^{k+1}(j\mathrm{o}, \cdots,jm-1, y))^{\gamma}$
$(1 \leq k\leq m-1)$





$S_{m}\psi(j0, \cdots,jm-1, X)$ $\leq$ $S_{m} \psi(j_{0}, \cdots,j_{m}-1, y)+c\sum mi=0-1\frac{1}{\beta^{(m-(1}i+))\gamma}d_{\Sigma}(x, y)^{\gamma}$
$\leq$ $s_{m} \psi(j_{0,\cdots,j_{m-}}1, y)+cd\Sigma(x, y)^{\gamma}\sum.(i=0\infty\frac{1}{\beta^{\gamma}})\dot{i}$
$=$ $S_{m} \psi(j\mathrm{o}, \cdots,im-1, y)+\frac{C}{1-\beta^{-\gamma}}d\Sigma(X, y)^{\gamma}$ .
163
$e^{S_{m}\psi(j_{0}}’\cdots,jm-1,x)\leq e^{s_{m}\psi(j}\mathrm{o},\cdots,jm-1,y)_{e^{c\prime}}.d\Sigma(x,y)^{\gamma}$ ,
$\lambda^{-m}\mathcal{L}\psi^{m}1(x)$ $\leq$ $e^{c’}\lambda d_{\Sigma}(x,y)\gamma-m\mathcal{L}\psi(m_{1}y)$ . (1)







$|\lambda^{-m}\mathcal{L}\psi^{m}1(X).-\lambda-mL\psi^{m}1(y)|$ $=$ $| \lambda^{-m}\mathcal{L}\psi^{m}1(X)||1-\frac{c_{\psi^{m_{1}}(y)}}{\mathcal{L}\psi^{m}1(X)}|$
$\leq$ $C^{u}|1- \frac{\mathcal{L}\psi^{m}1(y)}{\mathcal{L}\psi^{m_{1}}(X)}|$
(1)
$|1- \frac{\mathcal{L}\psi^{m_{1}}(y)}{\mathcal{L}\psi^{m}1(x)}|\leq\max\{|1-ec^{r}d\Sigma(x,y)^{\gamma}|, |1-e^{-c\prime}d\Sigma(x,y)^{\gamma}|\}$ .
$\{\lambda^{-m}\mathcal{L}\psi^{m}1\}_{m=1}^{\infty}$ .
$\{\frac{1}{n}\sum_{k0}^{n-}=1\lambda-kc\psi^{k}1\}_{n=1}^{\infty}$ - . Ascoli-
Arzela $\mathrm{h}$ –
$\mathrm{h}$ . \mbox{\boldmath $\lambda$}-1L\psi $\mathcal{L}\psi h=\lambda h$
. [B2] . ( [B1]
A A $\lambda^{-1}\mathcal{L}_{\psi(\Lambda)}$ .
.) 1
$2.\psi\in BD$ \Sigma \ddagger \mu \psi ,
$c_{1}>0$ , c2 $>0$ , P : $m\in \mathrm{N}$
$x\in\Sigma,$ $x_{i}\neq\infty(0\leq \mathrm{i}\leq m-1)$
$c_{1} \leq\frac{\mu\psi(E(X_{0}\cdots,Xm-1))}{\exp(-Pm+\sum km-1\psi=0(\sigma^{k_{X}}))},\leq c_{2}$
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$E$ ( $x0,$ $\cdots$ , xm-l) :
$E(x_{0}.\cdots, x_{m-}1)=\{(y_{i})\in\Sigma : x:=y_{i}, j=0, \cdots, m-1\}$ .
1 $h,$ $\nu$ \mu \mu (dx) $=h(x)\nu(dX)$
. \mu . .
$f,$ $g\in C(\Sigma)$
















$m\in \mathrm{N}$ $g\in C(\Sigma)$
$\mathcal{L}_{\psi}^{m}g(x)=n\mathrm{o},\cdots,n\sum_{= ,m-1\dot{1}}^{\infty}.\exp(.sm\psi(n0, \cdots, n_{m-}1, x))g(n0, \cdots, n_{m-}1, X)$









. $\mathrm{E}=\{y\in\Sigma : x_{*}=y_{\dot{*}}, i=0, \cdots m-1\}$ .













$m\in \mathrm{N}$ $a0,$ $a_{1},$ $\cdots,$ $a_{m}-1\in \mathrm{N}$
$a_{0} \cdots a_{m-}\sup_{1}S_{m}\psi\equiv\sup\{\sum_{k=0}^{m-1}\psi(\sigma^{k_{X)}} : x_{i}=a_{i}, i=0, \cdots, m-1\}$
. $\sup$ $\Sigma$ $(a_{0}\cdots a_{m-1})$
.
$Z_{m}( \psi)=\sum_{-1m1}\exp( \sup_{0a\cdots a_{m}-1,a_{\mathrm{O}}a\cdots a}s_{m}\psi)$ .
.
3. $P=P(\psi)$ 2
$P=P( \psi)=\lim_{arrow m\infty}\frac{1}{m}\log z_{m}(\psi)$.
.P(\psi )=log\mbox{\boldmath $\lambda$} \mu \psi .
$\Sigma_{a_{\mathrm{O}}\cdots a_{m-1}}$ $(a0\cdots am-1)$ x\in \Sigma . $\Sigma_{a_{\mathrm{O}}\cdots a_{\mathrm{m}-1}}$
}, $\text{ }\sum_{k=0}^{m-1}\psi(\sigma^{k}X)\text{ }\Sigma_{a_{\mathrm{o}\cdots a}m-}1$ $x\in\Sigma,$ $X:=$
$a:(i=0, \cdots, m-1)$ supremum :
$S_{m} \psi(_{X)s_{m}\psi}=a0\cdots a_{m}-\sup 1^{\cdot}$
2
$\mu\psi\{y:yi=a_{i}, i=0, \cdots, m-1\}\in\exp(-Pm+s_{m}\psi(x))[c_{1}, c_{2}]$ .
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$(a_{0}\cdots a_{m-1})$ 1
$c_{1}\exp(-Pm)z_{m}(\psi)\leq 1\leq c_{2}\exp(-Pm)z_{m}(\psi)$ .
$P( \psi)=\lim_{m}arrow\infty\frac{1}{m}\log z_{m}(\psi)$ . I
\S .2 $f(z)=z^{2}+ \frac{1}{4}$
$J(f)$ $(\Sigma, \sigma)$ .
Markov partition .
1: Markov patition
(P. $1$ ) $-(\mathrm{P}.5)$ $\{A_{n}\}_{n=}^{\infty}0$ :
(P.1) $A_{i}^{\mathrm{Q}}\cap A_{j}^{\mathrm{o}}=\emptyset,$ $i\neq j,$ $\frac{1}{2}\not\in A_{i},$ $i\geq 1$ ,
(P.2) $f$ : $A_{:+1}arrow A_{\dot{*}}$ (univalent),
(P.3) $- \overline{A}_{0}=\{-\overline{z}|Z\in.A_{0}\}\supset\cup^{\infty}\dot{l}=1Ai\cup\{\frac{1}{2}\}$ ,
(P.4) $z= \frac{1}{2}$ $A_{i}$ ,
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(P.5) $k_{0}\in \mathrm{N},$ $L_{1},$ $L_{2}>0$ k\geq k
$L_{1}\leq k^{2}diamA_{k}\leq L_{2}$ .
$F$ : $\bigcup_{i=1}^{\infty}A_{i}arrow \mathrm{C}$
$F|_{A}:(Z)=-\overline{fi(Z)}$
. first return map .
4. $F$ :
$\bullet$ $F:A,$ \rightarrow -A0 -- --,
$\bullet$ $F:A_{i}^{\mathrm{o}}arrow interior(-\overline{A_{0}})$ ,
$\bullet$ \beta $>1$ $z \in\bigcup_{i=1}^{\infty}A_{\dot{\mathrm{s}}}$
$|\det DF(Z)|1/2\geq\beta>1$ ,
$\bullet$ $C>0$ $i\in \mathrm{N}$ $z,$ $w\in A_{:}^{\mathrm{o}}$
$| \log|\frac{\det DF(Z)}{\det DF(w)}||\leq C|z-w|$ .
3 Markov partition . { $z$ :I $\leq\frac{1}{2}$ }
$|f’(z)|>1.4$
Koebe . I
$f:\equiv F|_{A:}$ \mbox{\boldmath $\pi$}: $\Sigmaarrow \mathrm{C}$
$\pi(x)=k=0\mathrm{n}fx0f^{-1}x_{1}f_{x_{k}}-1_{\circ}-1(0\cdots\circ-\overline{A_{0}})\infty$
. $.f_{\infty}^{-1}. \cdot\equiv\frac{1}{2}$ . $f_{x_{\mathrm{O}}} \pi(x)==\bigcap_{k=0.x}^{\infty.-}.f1..f^{-}1_{\circ\cdots.\circ x}k1(-\overline{A0})=\pi(\sigma x)$
.
5. $\pi$ .
$\pi(\Sigma)=J(f)\cap\{z:z=x+iy, x\geq 0, y\geq 0\},$ $F\mathrm{o}\pi=\pi\circ\sigma$ . $1$
$\phi$ : $\Sigmaarrow \mathrm{R}\cup\{-\infty\}$
$\phi(x)=\{$
$- \frac{1}{2}\log|\det DF(\pi(x))|$ , if $x_{0}\neq\infty$
$-\infty$ , if $x0=\infty$
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$\mathrm{R}$ t\mbox{\boldmath $\phi$}\in BD( 4) . Bowen
.
6. $tarrow+P(t\phi)$ $t>0$ ( )
– \mbox{\boldmath $\delta$} :
$P(\delta\emptyset)=^{\mathrm{o}}$ .
– : $\delta=HD(j(f))$ .
$\phi,$ $\psi\in BD$ . H\"older $s\in[0,1]$
$Z_{m}(s\phi+(1-S)\psi)\leq z_{m}(\emptyset)Sz_{m}(\psi)1-s$ .
$\phi,$ $\psi$ $t_{1}\phi,$ $t_{2}\phi(t_{1},t_{2}>0)$ 3
$P((st_{1}+(1-s)t_{2})\emptyset)\leq sP(t_{1\phi)}+(1-S)P(t2\emptyset)$ .
. \mbox{\boldmath $\phi$}(x) $\leq 0$ 3
$arrow\infty,$ $arrow 0$ \mbox{\boldmath $\lambda$} $=\mathcal{L}^{*}\nu(1)$ – .
$F_{n}\equiv F|_{\cup^{\mathfrak{n}}A}.\cdot=1:’\Sigma_{n}=\{1,2, \cdots, n\}^{\mathrm{N}}$ $\sigma_{n}$ : $\Sigma_{n}arrow\Sigma_{n}$
. $\Sigma_{n}$ \Sigma $\text{ }\sigma n(x)=\sigma|\Sigma_{n}(x)=\sigma(X),$$ emptyset|\Sigma\hslash(xr)=$
$\phi(x)$ . $(\Sigma_{n}, \sigma, F_{n}, \emptyset)$ Bowen
. \Sigma n \mbox{\boldmath $\phi$} Lipschitz (\Sigma $|$ ).
$J_{n}= \cup\bigcap_{kx\epsilon\Sigma n=0}fx\mathrm{o}.1^{\cdot}k,$$(-1-1_{\mathrm{O}}\ldots..-1-\overline{A0}\infty \mathrm{O}f_{x}\mathrm{o}f_{x})$
. pressure
$P_{n}=P_{n}(\psi)$ Bowen $n$ \mbox{\boldmath $\delta$}n
$P_{n}(\delta_{n}\phi)=0,$ $\delta_{n}=\mathrm{H}\mathrm{D}(J_{n})$ .
\mbox{\boldmath $\delta$}n\rightarrow \mbox{\boldmath $\delta$} $J_{n} \nearrow\bigcup_{n=1}^{\infty}J_{n}=J(f)\backslash$ { } $\delta_{n}=$
$\mathrm{H}\mathrm{D}(J_{n})\nearrow \mathrm{H}\mathrm{D}(J(f))$ \mbox{\boldmath $\delta$} $=\mathrm{H}\mathrm{D}(J(f))$ $.\delta_{\infty}\equiv \mathrm{H}\mathrm{D}(J(f))$
\mbox{\boldmath $\delta$}\infty $<\delta$ . $P_{n}(t\phi),$ $P(t\phi)$ $t$
$P_{n}(\delta_{\infty\emptyset})\leq 0,$ $P(\delta_{\infty\emptyset})<0.(*)$
$P_{n}( \psi)=\lim_{marrow\infty}\frac{1}{m}\log z_{m}^{()}(n\psi)$ $Z_{m}^{(n)}(\psi)\leq z_{m}^{(n+1)}(\psi)$
$\{P_{n}(\psi)\}$ $P_{n}(\psi)\leq P(\psi)$ . $n$ Gibbs
\mu n inclusion $i:\Sigma_{n}rightarrow\Sigma$ push-foward \mu n
2 \mu \mu n P
$\mu_{n}$
$-\text{ _{}\mu_{\infty}}$ $E(x_{0,-1}\ldots, x_{m}),$ $x\in$
169
$\Sigma,$ $x:\neq\infty(0\leq \mathrm{i}\leq m-1)$ \mu \infty $P$
$\sup_{n}P_{n}$ . 3
$\sup_{n}P_{n}$ =P . $P_{n}(\delta_{\infty})\nearrow P(\delta_{\infty})$ . $(^{*})$ $P(\delta_{\infty})\leq 0$ .
$P(t\phi)=0,$ $t\in[\delta_{\infty}, \delta]$
– . I
7. $\delta=\mathrm{H}\mathrm{D}(J(f))$ Gibbs \mbox{\boldmath $\delta$}-
: $c_{3},$ $c_{4}$ Borel $E$
$c_{3}m\delta(E)\leq\mu(E)\leq C_{4}m_{\delta(}E)$ .
E=\mbox{\boldmath $\pi$}( ) .
$F_{x_{\text{ }}\cdots x_{\dot{m}-}}1\equiv f^{-1_{\mathrm{O}\cdots \mathrm{O}}}x_{01}f_{x_{m-}}^{-1}$
$D(x0, \sim\cdot\cdot, x_{m}-1)=F_{x_{\text{ }}\cdots x}-1(m-\overline{A_{0}})$
. $E$ $\{D(.x_{0}, \cdots, Xm-1)\}$
diamD$(X0,.\cdots, x_{m-}1)\leq$ const $.\beta^{m}$ E
.
diamD$(x0, \cdots, xm-1)\leq const.|\det DFx_{\mathrm{o}}\cdots x_{m-}1(\pi(\sigma^{m-1}X))|1/2$ .
- 2 $P(\delta\emptyset)=^{\mathrm{o},\psi=\delta\emptyset}$
$\mu(E(x0, \cdots, X_{m}-1))\in\exp(\delta S_{m}\phi(x))[c_{1}, c_{2}]$,
$\exp(\delta S_{m}\emptyset(x))=|\det DFx_{\mathrm{o}}\cdots x_{m-}1(\pi(\sigma^{m-1}X))|^{\delta}/2$
$\sum\{diamD(X0, \cdots, Xm-1) \}^{\delta}$ $+\epsilon$
’
$\leq$ const $\sum|\det DFx0\cdots x_{m}-1(\pi 0\sigma^{m}-1)x|^{\mathrm{g}}2+\epsilon$
$\leq$ const $\sum\exp(\delta\sum_{k=0}^{-1}\phi(\sigma)k_{X})m+\epsilon$
$\leq$ const $\sum\mu(E(x_{0,m}\ldots, X-1))+\epsilon$
$\leq$ const $.\mu(E)+\epsilon$ .





8. $1\leq \mathrm{H}\mathrm{D}(J(f))<2$ . I
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